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SECTION  I 
BACKGROUND 

In  1978,  a  report  on  A7  training  effectiveness  concluded  that  certain 
improvements  could  be  made  in  training  Category  I  replacement  pilots  (RP) 
how  to  acquire  night  carrier  landing  skills.1  An  important  aspect  of  the 
study  was  a  training  method  which  emphasized  individualized  remedial  instruc¬ 
tion  in  the  Night  Carrier  Landing  Trainer  (NCLT).  Individualized  pilot 
instruction  in  the  NCLT  resulted  in  a  reduction  of  costly  recycle  training  and 
an  improvement  in  overall  pilot  performance  during  Carrier  Qualification  (CQ) 
trials.  The  study  was  part  of  a  continuing  program  of  research  designed  to 
improve  training  methods  and  make  more  effective  use  of  simulators  such  as 

the  NCLT.  Previous  research  has  reported  on  the  positive  transfer  of  train - 

2 

ing  from  the  NCLT  to  actual  A7E  carrier  qualification. 

The  remedial  instruction  technique  described  in  the  1978  study  utilized 
a  manual  system  to  identify  what  remedial  NCLT  instruction  each  RP  required 
to  enhance  night  landing  skills.  Specifically,  the  manual  system  consisted  of 
the  following  steps: 

1.  Analyze  each  pilot's  field  carrier  landing  practice  (FCLP) 
performance  to  identify  pilot  landing  technique  problems, 

2.  Provide  diagnostic  training  feedback  to  each  pilot  on  his 
FCLP  results. 

3.  Translate  diagnostic  training  information  into  remedial 
training  objectives  that  can  be  accomplished  in  the  NCLT. 

4.  Provide  remedial  NCLT  instruction  before  the  next  night 
FCLP  period. 


^rictson,  C.A.  A7  Training  Effectiveness  Through  Performance  Analysis. 
Orlando,  Florida:  NAVTRAEQUIPCEN  75-C-0105-1,  April  1978. 

o 

Brictson,  C.A.  and  Burger,  W.J.  Transfer  of  Training  Effectiveness:  A7E 
Night  Carrier  Landing  Trainer  (NCLT)  Device  2F103.  Orlando,  Florida: 
NAVTRAEQUIPCEN  74-C-0079-1,  August  1976. 
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5.  Repeat  steps  1-4  for  at  least  the  first  five  successive 
night  FCLP  periods. 

Since  10  to  12  pilots  usually  were  involved  in  each  FCLP  period,  up  to  120 
landings  per  period  (10  per  pilot)  had  to  be  monitored,  logged,  and  debriefed 
by  the  LSO's  in  charge.  The  magnitude  of  paperwork  generated  by  this  pro¬ 
cess  suggested  that  an  automated  system  would  be  preferable  to  the  present 
manual  system  to  ease  LSO  workload.  Further,  an  automated  system  would 
provide  pilots  with  immediate  knowledge  of  results  and  would  make  training 
more  compatible  with  the  Aviation  Training  Support  System  (ATSS).  The 
ATSS  is  currently  under  development  to  automate  other  parts  of  the  pilot 
readiness  training  program  and  eventually  will  incorporate  carrier  landing 
training. 

On  the  basis  of  the  promising  results  attained,  the  Naval  Training 
Equipment  Center  (NAVTRAEQUIPCEN)  decided  to  support  the  development 
of  an  automated  LSO  training  aid  which  would  analyze  FCLP  performance  and 
tailor  NCLT  remedial  instruction  to  each  novice  pilot.  Preliminary  results 
are  documented  in  this  report.  The  system,  as  it  evolved,  became  known  as 
APARTS  (Automated  Performance  Assessment  and  Remedial  Training  System). 
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SECTION  II 

APARTS  CONCEPTUAL  DEVELOPMENT 

APARTS  is  an  automated  training  system  designed  to  assist  LSO's  in  the 
instruction  of  pilot  carrier  landing  skills.  The  APARTS  emphasizes  individ¬ 
ualized  instruction  and  utilizes  the  following  psychological  principles  of 
learning. 

•  Meaningful  organization  of  information, 

•  Problem  analysis , 

•  Immediate  knowledge  of  results  (KOR),  and 

•  Remedial  instruction . 

The  conceptualization  of  APARTS  begins  with  established  learning  prin¬ 
ciples  which  are  mediated  through  automated  programs  and  result  in  program 
outputs  which  provide  pilot  training  feedback.  Figure  1  presents  the  concep¬ 
tualization  of  APARTS  as  related  to  the  NCLT/FCLP  stage  of  carrier  landing 
training.  Three  key  features  of  APARTS  which  distinguish  the  system  from 
current  carrier  landing  training  are:  a)  APARTS  is  based  upon  a  few  well- 
established  principles  of  learning:  b)  the  system  is  an  automated  training  aid 
to  assist  (not  replace)  the  LSO  in  improving  pilot  performance  and  reducing 
LSO  workload;  and  c)  the  system  integrates  NCLT  training  with  FCLP  by 
providing  individualized  remedial  instruction. 

APARTS  integrates  NCLT  with  FCLP  training  in  the  following  manner: 

1.  FCLP  performance  data  are  organized  by  pilot  into  a 
meaningful  format  which  is  called  a  FCLP  Trend  Analysis 
Form.  This  form  is  used  and  accepted  in  the  fleet  and 
categorizes  LSO  landing  comments  into  type  of  comment 
(glideslope,  speed,  etc.)  and  location  of  comment  (all  the 
way,  in  close,  at  the  ramp,  etc.).  The  form  represents 

a  meaningful  format  to  summarize  LSO  landing  comments 
for  each  night  FCLP  period. 

2.  FCLP  performance  data  are  analyzed  to  identify  landing 
technique  problems  unique  to  each  pilot. 
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Figure  1.  Conceptualization  of  APARTS  as  related  to  FCLP  and 
NCLT  stages  of  carrier  landing  training. 
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3.  The  organized  comments  and  problem  areas  are  given  to 
the  student  pilots  for  immediate  KOR. 

4.  LSO's  decide  what  remedial  instruction  shall  be  given  in  the 
NCLT  prior  to  the  next  night  FCLP  period.  Thus,  each 
pilot  receives  individual  instruction  on  specific  landing 
problems  as  identified  by  the  LSO  from  the  FCLP  Trend 
Analysis  Form. 

5.  The  system  repeats  the  cycle  after  each  night  FCLP 
period . 

In  brief,  APARTS  is  designed  to  utilize  LSO  information  about  a  pilot's  FCLP 
performance  in  a  manner  which  will  identify  problems,  provide  diagnostic 
feedback,  and  result  in  NCLT  remedial  training  to  improve  landing  perfor¬ 
mance  . 
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SECTION  III 

APARTS  SOFTWARE  PROGRAM  DESCRIPTION 

Two  computer  software  programs  were  developed  to  process,  store, 
compile,  summarize,  and  combine  FCLP  performance  data.  The  current 
capabilities  of  the  two  programs  called  PADDLES  and  GRADER  are  described 
and  reviewed  in  this  section  to  show  how  each  program  processes  information 
and  provides  outputs  to  facilitate  individualized  remedial  instruction. 

PADDLES3 

PADDLES  is  a  computer  program  which  analyzes  and  assesses  replacement 
pilot  FCLP  performance  data  during  carrier  landing  training.  Input  to  the 
Fortran  IV-written  PADDLES  program  consists  of  LSO  grades  and  comments 
for  a  maximum  of  12  student  pilot  landings  per  pilot  within  a  single  FCLP 
period.  This  information,  as  well  as  pilot  identification  data,  is  transcribed 
from  data  recorded  by  an  LSO  on  the  FCLP  Grade  Form  (see  Figure  2)  and 
entered  manually  on  a  computer  terminal.  PADDLES  outputs  are: 

1)  FCLP  Trend  Analysis  Form 

2)  FCLP  Landing  Problem  Diagnostics  (under  development) 

3)  FCLP  Cummulative  Problem  Diagnostics  (under  development) 

Once  LSO  comment  data  have  been  entered  into  the  computer,  PADDLES 
deciphers  the  comments  to  determine  the  general  types  and  location  of  pilot 
landing  problems.  Following  this  assessment,  PADDLES  produces  output  on 
the  terminal  which  consists,  in  part,  of  an  FCLP  Trend  Analysis  Form.  An 
example  of  the  FCLP  Trend  Analysis  Form  is  presented  in  Figure  3.  All  LSO 


3 

PADDLES:  An  Automated  Performance  Tabulation  and  Analysis  of  Field 
Carrier  Landing  Practice  (FCLP)-- Preliminary  Operator  Instruction. 

La  Jolla,  California:  Dunlap  and  Associates,  Inc.,  November  1978. 
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FCLP  Grade  Form 

FCLP 

ia  £OQ 

Name 

A/C 

Date : 

D  (n)  HOP  #  3 

1. 

(ok:') 

hAoo  COT L- 

2. 

(ok') 

£  PS  J-C  C‘-C‘AR') 

3. 

/\JE^lST/^  ocCT/^PDrc)  k!/\  R. 

4. 

- — 

IT  A  to  C~  <C>  i  i — 

5. 

odi^Drl'l  ajEPS-C 

6. 

Co  k) 

ICEPZC.  co^ 

7. 

CoK) 

CoXOFT^I  ajepcdzc. 

8. 

(ok) 

A )EPST^1 

9. 

— - 

H-KT/kko jx  ocehc- 

10. 

C*0 

DfcC.  JTM  TfkR  OZ<C 

11. 

12. 

Comments: 

Avg. 

LSO  •  -~r~'  ,  l_  .  ^ 

$t\T  ^  c  * 

Figure  2.  Example  of  PADDLES  input:  FCLP  Grade  Form.* 


*A  glossary  of  LSO  comments  is  included  in  Appendix  C. 


tc\.p  i*  ri.n  .-.MftL rr t *  tern  f  ilot:  i  human 
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grades  and  comments  for  a  pilot's  FCLP  performance  during  a  single  period 
are  shown.  When  presented  this  way,  these  data  indicate  to  the  LSO  and  the 
pilot,  general  landing  technique  trends.  Data  presented  on  the  FCLP  Trend 
Analysis  Form  is  but  one  method  of  providing  immediate  and  meaningful 
performance  feedback.  Additionally,  an  average  LSO  grade  for  the  entire 
FCLP  period  is  also  displayed  on  the  FCLP  Trend  Analysis  Form.  Not  only 
is  the  calculation  of  average  grades  much  faster  by  computer  than  hand 
calculations,  but  it  is  also  much  more  accurate. 

Another  output  of  the  PADDLES  program  is  the  FCLP  Landing  Problem 
Diagnostics.  This  output  provides  more  specific  error  analysis  and  perfor¬ 
mance  feedback  to  the  user  than  the  FCLP  Trend  Analysis  Form.  In  particular, 
the  summary  describes  in  detail  the  type,  frequency  and  location  of  pilot 
landing  errors.  An  example  of  a  preliminary  version  of  the  FCLP  Landing 
Problem  Diagnostics  is  presented  in  Figure  4.  The  diagnostics  are  weighted 
summaries  of  LSO  comments  which  can  be  used  to  assist  LSOs  in  determining 
specific  NCLT  remedial  action.  In  this  preliminary  version  of  the  diagnostics, 
the  first  two  areas,  general  landing  technique  problems  and  landing  segments, 
provide  specific  information  on  problem  areas.  These  two  areas  are  summarized 
in  the  third  section — specific  landing  technique  problems  and  location.  In 
this  example,  LSO  comments  are  weighted  and  combined  to  show  the  percentage 
of  total  landing  difficulties  at  any  particular  landing  segment.  The  diagnostics 
are  in  a  preliminary  stage  of  development  and  undergoing  more  research 
refinement  to  make  the  final  version  more  usuable  for  the  LSO  community. 

They  are  presented  here  for  illustration  only. 

After  FCLP  data  are  analyzed  by  PADDLES,  an  LSO  assesses  pilot 
performance  and  recommends  specific  remedial  instruction  on  the  NCLT.  This 
process  is  now  manually  performed  by  LSO's.  In  the  example  (Figure  3),  the 
LSO  recommended  action  is  for  NCLT  remedial  training  in  power  management. 

PADDLES  structures  the  training  so  that  each  RP  receives  individualized 
instruction  on  problems  diagnosed  from  FCLP  performance  data.  Further, 
since  the  instruction  is  individualized  and  remedial,  different  rates  of  learning 
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*****  LANDING  PROBLEM  DIAGNOSTICS  ***** 


#*.  DIAGNOSTICS  ARE  WEIGHTED  SUMMARIES  OF  LSO'  COMMENTS  ** 


GENERAL  LANDING  TECHNIQUE  PROBLEM  AREAS i 


'  ->  •;  vi  '  t  •  : 


C38,2*:i:-  im  - 


CI  O.  9 /.I  * 


GLIDESLOPE  CONTROL 

(12)-  TOO  HIGH;  (  1)-  TOO  LOW 
PATE  OF  DESCENT 

(17)-  TOO  MUCH»  (  4)-  NOT  ENOUGH 
SPEED  CONTROL 

(  4 )  -  TOO  FAST.*  (  2>-  TOO  SLOW 
POWER  MANAGEMENT 

(  2 ) ■•••  TOO  much;  (13)-  NOT  ENOUGH 


(13)-  NOT  ENOUGH 


LANDING  SEGMENTS  SHOWING  GENERAL  DIFFICULTY: 

C32 . 7%3> (10)  -  IN  MIDDLE  THIRD  OF  GLIDESLOPE 
C32.7y.3X18)  -  IN  CLOSE  (LAST  THIRD  OF  GLIDESLOPE) 

C12.7X3X  7)  -  AT  THE  RAMP 

SPECIFIC  LANDING  TECHNIQUE  PROBLEMS  AND  LOCATIONS  IN  LANDING  SEQUENCE 


4  *  * 

r  s .  i  v.  3 :  ■  c  s )  * 


GLIDESLOPE  CONTROL 
AT  THE  RAMP 

(  4)-  TOO  high;  (  1 >-  TOO  LOW 


4  4  4 

Cl 4.07. 3'  (  8X 
zu>.  a:: 3>  (  ?)* 


RATE  OF  DESCENT 

IN  MIDDLE  THIRD  OF  GLIDESLOPE 

(  4)-  TOO  MUCH;  (  4)-  NOT  ENOUGH 
IN  CLOSE  (LAST  THIRD  OF  GLIDESLOPE) 
i  ?)-  TOO  MUCH;  (  0) -  NOT  ENOUGH 


4*4 

ZJ0.97.1X  6>* 


SPEED  CONTROL 

IN  MIDDLE  THIRD  OF  GLIDESLOPE 

(  4)-  TOO  FAST;  (  2 ) -  TOO  SLOW 


***  POWER  MANAGEMENT 

l'1A.4X:i.  <  9 )*  IN  CLOSE  (LAST  THIRD  OF  GLIDESLOPE) 

(  0)-  TOO  MUCH;  (  ?>-•  NOT  ENOUGH 


Figure  4.  Example  of  PADDLES  output:  FCLP  Landing  Problem  Diagnostics. 
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among  RP's  can  be  taken  into  account.  For  example,  if  a  pilot  has  a  problem 
with  high  starts  or  power  control  difficulties,  correction  of  these  particular 
problems  would  be  emphasized  during  remedial  NCLT  trials.  A  key  to  this 
method  of  training  is  that  landing  problems  identified  during  night  FCLP  can 
be  corrected  by  remedial  training  in  the  NCLT--prior  to  the  next  FCLP 
period.  Hence,  the  pilot  would  receive  supplemental  instruction  in  how  to 
correct  landing  problems  diagnosed  from  the  previous  FCLP.  Since  individual 
pilot  problem  areas  are  emphasized  during  remedial  instruction,  it  may  be 
possible  in  the  future  to  identify  a  set  of  generic  landing  problems  encountered 
by  A7  replacement  pilots  and  what  types  of  corrective  procedures  (in  the  form 
of  instructional  modules)  should  be  provided  on  the  NCLT. 

PADDLES  is  a  program  of  APARTS  which  assesses  and  documents  a 
pilot's  performance  for  up  to  12  aircraft  approaches  during  a  single  FCLP 
period.  An  extension  of  this  logic  is  to  summarize,  in  a  cumulative  manner, 
a  pilot's  performance  over  several  successive  FCLP  periods.  Future  software 
development  will  stress  and  provide  this  capability  so  that  pilot  landing 
problems  can  be  analyzed  and  detected  over  time  to  provide  a  longitudinal 
performance  summary  of  each  pilots  training  progress  and  also  an  indication  of 
remedial  training  results. 

GRADER 

The  PADDLES  program  of  APARTS  primarily  focuses  on  the  analysis 
of  LSO  comments.  GRADER  is  a  program  designed  to  provide  information  of  a 
pilot's  rate  of  learning  in  the  form  of  an  FCLP  learning  curve.  Average 
grades  for  each  F CLP  period  are  entered  manually  on  a  terminal  as  inputs 
to  the  Fortran  IV-written  computer  program  called  GRADER.  The  output 
of  this  program  is  an  FCLP  Performance  Graph.  An  example  of  the  FCLP 
Performance  Graph  is  presented  in  Figure  5.  The  FCLP  Performance  Graph 
is  a  summary  of  pilot  performance  across  day  and  night  FCLP  periods.  An 
LSO  may  be  able  to  use  the  performance  graph  as  a  learning  acquisition  curve 
or  to  detect  potential  recycle  pilots  (those  pilots  who  fail  CQ  and  must  be 
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5.  Example  of  GRADER  Output:  FCLP  Performance  Graph. 
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retrained).  This  may  be  especially  useful  during  early  FCLP  periods  so  that 
erratic  or  low  performance  can  be  identified.  Documentation  for  the  computer 
program  GRADER  is  presented  in  Appendix  A  with  operator  instruction 
presented  in  Appendix  B . 
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SECTION  IV 

FUTURE  APARTS  DEVELOPMENT 

Continued  development  and  eventual  implementation  of  APARTS  as  a 
carrier  landing  training  aid  for  LSO's  could  provide  improvements  to  the 
pilot  carrier  landing  training  sequence  in  the  following  areas: 

•  Individualized  Training  Effectiveness  in  Fleet  Readiness  Squadron 
(FRS)  and  Fleet  through: 

.  Meaningful  organization  of  material 
.  Problem  analysis 

.  Immediate  knowledge  of  results  identifying  specific 
landing  problems 
.  NCLT  remedial  instruction 

•  CQ  Landing  Performance  Measurement  to  develop: 

FRS  CQ  performance  training  data  bank 
.  FRS  CQ  performance  standards 

.  FRS  CQ  training  progress  assessment  and  validation 

•  Fleet  Carrier  Landing  Performance  Measurement  for: 

.  Fleet  landing  performance  data  bank 

.  Fleet  landing  norms 

.  Fleet  landing  proficiency  index 

•  Administrative  Efficiency  in: 

Reduced  LSO  workload 

.  Reduced  time  and  cost  through  automated  data 

storage  and  retrieval 
.  ATSS  integration 

.  NCLT  instructional  modules 

Planned  developments  within  specific  topics  are  outlined  below. 
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APARTS  1  ndividualized  Training  Effectiveness 

APARTS  as  conceptualized  and  currently  developed  promises  to 
apply  general  principles  of  learning  to  accomplish  individualized  training 
effectiveness  in  the  A 7  FRS  community  as  well  as  fleet  operations.  As 
described  in  this  report,  APARTS  would  identify  landing  technique  problems 
unique  to  each  novice  pilot  and  provide  remedial  training  to  correct  the 
problem  and  enhance  performance  through  increased  NCLT  training.  While 
this  training  sequence  is  appropriate  for  the  FRS  by  its  access  to  the 
NCLT,  fleet  operations  could  also  be  tabulated  and  evaluated  by  APARTS 
to  identify  landing  trends  for  fleet  qualified  pilots.  Remediation  in  these 
cases  could  be  accomplished  through  a  review  of  APARTS  data  for  each 
individual  over  time  (line  period,  cruise,  yearly)  or  through  their  use  of  an 
NCLT.  Current  research  at  NAVTRAEQUIPCEN  is  investigating  a  portable 
and  general  purpose  NCLT  for  use  on  carriers.  Should  this  design  prove 
feasible,  shipboard  NCLT  training  could  be  used  to  enhance  pilot  landing 
proficiency. 

At  present.  APARTS  conceptual  framework  has  focused  on  the  NCLT/ 

I 'CLP  stage  of  Phase  III  carrier  landing  training.  However,  since  LSO 
comments  are  recorded  during  actual  carrier  landings,  APARTS  could  easily 
be  adapted  for  carrier  qualification  training  and  fleet  recovery  operations. 

APARTS  Related  to  CQ  Training 

APARTS  as  utilized  for  carrier  qualification  training  would  require 
only  minor  modification  to  the  present  outputs.  LSO  grades  and  comments  on 
pilot  performance  would  be  documented  to  provide  pilots  with  diagnostic 
feedback  of  day  and  night  recovery  trends.  A  CQ  performance  graph  would 
replace  the  FCLP  graph.  Computerization  of  the  CQ  data  would  allow 
automation  of  such  administrative  forms  as  the  CQ  completion  letter.  In 
addition,  the  compilation  of  CQ  LSO  comments  on  a  CQ  landing  trend  form 
might  increase  licet  I, SO  acceptance  and  use  of  FRS  CQ  data  for  training. 
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Since  the  ultimate  purpose  of  A7  CQ  training  is  carrier  landing,  the  collection 
of  CQ  data  would  be  the  first  step  in  developing  a  performance  data  bank  for 
use  in  validating,  assessing  and  improving  FRS  training  effectiveness. 

APART S  Related  to  Fleet  Operations 

APARTS  could  also  be  used  for  fleet  operations  by  processing  LSO  grades 
and  comments  of  pilot  carrier  landing  approaches.  Through  automated  data 
storage  and  retrieval  of  diagnostic  information,  fleet  pilots  could  be  better 
appraised  of  their  carrier  landing  performance  over  time.  The  performance 
data  could  be  automatically  stored  and  used  to  determine  the  extent  to  which 
carrier  landing  skills  deteriorate  or  are  retained  by  pilots  under  different 
operational  conditions.  Finally,  night  carrier  landing  performance  norms  could 
be  established  to  compare  carrier  recovery  proficiency  across  different  ships, 
aircrafts,  squadrons  and  individual  pilots.  Normative  data  could  also  be  used 
to  determine  relative  levels  of  pilot  landing  proficiency. 

APARTS  Integration  with  ATSS 

Future  APARTS  applications  should  also  involve  the  integration  of 
APARTS  with  the  automated  ATSS.  If  APARTS  is  to  be  implemented  at  A7 
FRS  squadrons,  it  is  recommended  that  the  PADDLES  and  GRADER  programs 
be  converted  to  BASIC  computer  language  to  make  APARTS  compatible  with 
ATSS.  Program  modifications  could  be  made  to  automate  PADDLES  outputs 
so  that  data  could  be  obtained  not  only  via  printouts,  but  additionally,  be 
stored  on  computer  media  such  as  tape  or  disk.  This  step  would  greatly 
enhance  APARTS  utility  and  storage  capability  and  eliminate  the  need  for 
manual  data  input  to  the  GRADER  program. 
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APARTS-NCLT  Instructional  Modules 


Future  research  should  be  performed  to  develop  instructional  modules 
for  the  NCLT  so  that  when  a  certain  problem  occurs  during  FCLP,  a  special 
module  would  be  provided  to  correct  the  problem.  Research  currently  under 
investigation  includes  the  development  of  a  generic  set  of  landing  problems 
unique  to  the  novice  A7  pilot.  Over  2,000  night  FCLP  trials,  along  with  RP 
questionnaire  data  and  LSO  subject  matter  expert  information,  are  being 
reviewed  and  analyzed  to  identify  typical  landing  problems  encountered  during 
FCLP  training.  Once  identified,  it  should  be  possible  to  revise  the  curriculum 
to  emphasize  correction  of  these  frequently  occurring  problems.  In  addition, 
formal  and  structured  NCLT  modes  of  instruction  could  be  developed  and 
incorporated  into  NCLT  training  to  standardize  the  remedial  instruction 
provided  for  each  set  of  landing  technique  problems.  The  feasibility  of 
identifying  landing  problems  as  a  function  of  novice  pilots  and  aircraft  type 
has  already  been  verified  through  one  field  study  of  FCLP  performance  and 
promises  to  improve  overall  A 7  training  effectiveness. 
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Figure  A-l.  GRADER  Computer  Program  (Sheet  3  of  5). 
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I  C*  X N A  T  (PR  ,  L  )  = SCORED 
J  1  •  CON  1  l  NFL 
20  CONTIN/'E 
TYPE  7000 

2000  FORMA!  (■CHOU.  iiAi'i  COPIES  OF  THE  OUTPUT  DO  YOU  WANT?') 
ACCEPT  2001.  ,  NCOP 


Figure  A-l.  GRADER  Computer  Program  (Sheet  4  of  5) 
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.•"•.■I  forma  r  1 2  > 

IF  <  NO  OP .  EO ,  0  )  GO  TO  5000 
no  130  M  ~  L  » N  C C F:' 

TYPE  1037  /  DEM'*  1  )  ■  NNP  t  NDP  t  ( DEM  < I )  » 1=2.10) 

■,<'•33  FORMAT  <  1  Hi  .130  ,  APARTS-FCLP  J  '  //T28 »'  AUTOMAT;  D  PERFORMANCE  ASSESSM 
YEN! '  'T28 .  AND  REMEDIAL  TRAINING  SYSTEM  FOR V  29 .  'FIELD  CARRIER  LAN 
*DING  PRACr  rCE'  /  T16.  'DATE!  '  .A8.T52.  '#  OF  FCLP  PERIODS!  '.12. '-NIG 
TUT  '  T  7  i  «  T  7  v  '  DAY '  /T 1 6  *  '  PILOT!  '  . 3AS  .  T52 ,  '  L.SO  '  ' . 3AS//T16  >  'ACFT  TYP 
tE/SIDE  *:  »  A8  » '  /  '  , AS  . ' SQUADRON  t  ' .A8> 

TYPE  1034 

1034  FORMAT  ( T7 » 74  ( ' ~ ' ) /T36 * 'FCLP  PERFORMANCE  GRAPH'/) 

TYPE  1035 1  (  (XMAKI.J)  ,J= 1.12). 1=1.31) 

1.0  35  FORMAT  (T12.  '4.0-  !  '  .  1 2  ( 4X . A1 ) /A  ( T1 6 ,  '  !  '  , 1 2  (  4X  .  A1 )  / )  >  T12 »  '  3 . 5-  !  '  . 1 2 

*  <  4X  ,  A 1  ) /T 1 6  . '  !  ' . 1 2 ( 4X  .  A 1  > /T9 . ' A  !  '  , 1 2  <  4X , Al ) /T9 » ' V  !  .12 

*  (  4  X .  A 1  ;/T9.  '  E  !'.12(4X.A1>/ 

*T9 •  ft  3 . 0 -  1  '  ,  I  2  (  4  X  ,  A 1  )  /  T  9  .  '  A  !'. 

*  1 2  ( 4  X  ,  A 1 ) / T 9 .  '  G  ■  '  .  12(4X»A1  )/T9»  'E  !  ' . 12 <  4X  . A1 ) /1 16 .  '  !  '  . 

#12<4X»  A1  )  /  T  9  »  'L  2.5  <  '  ,  1 2  ( 4X » A.1 ) /T9 »  '  S  1  '  >  1 2  (  4X  »  A1 ) /T9  ,  '0 

*  1  .  1 2  (  4  X  ,  A 1  )  /  T 1  6  ,  '  !  '  .  1 2  (  4  X  ,  A 1  )  /  T  9  »  '  G  !  '  > 1 2 ( 4X  >  Al )/T9 » ' R  2 

*  .  0-  '  '  ,  12  <  IX.  A 1 )  /T9.  'A  !  '  .12<4X»A1)/T9,  'J.  !  '  . 12 < 4X . Al ) /T9 

*.  T  >  ■  1  ;•  MX.Al  >  /T16f  '  >  '  1 12 (4X.  Al  >,'T12.  '  t  .5-  '  '  . 12(4X.A1  )/4<Tl 

'  1  •  ,12(  tv.  Al  )/'  ,  ’  12 » '  1 .0-  1  '  .  1  2 (  4  X » A 1  >  ■ 

TYPE  1035  ■  '■  NNAPP  ■'  I  ■  .  1-1 ,  12)  ,  ( NDAPP  <  J )  ,.'  =  1  , 12/ 

1036  FORMAT  (  T 1  />  - 1 3  <  '  •  -  )/T21  .  '1'  >  T26  .  ' 2 ' . T31 .  ' 3 ' > T36 . ' 4 ' . T4 1 »  ' 5 ' , T4 

*  6  y  '  G  ■  -  ■  5 1  '7'  ,  T  5  6 »  8  '  ,  T  6 1 »  '  9 '  .  T65,  '  I  0  ,  T70.  '  3. 1  '  .T75.  '12'//.  T 

*41 .  CLP  PERIODS'//!?* '*  OF  NIGHT ' /T7 .  'APPROACHES' . 1 2 ( 3X . 12 ) /  '17 . ' 

*  t  OF  1:  Y  Y  •  T  7 ,  '  APPROACHES  '  .  12  (  3X  *  12 ) /T? ,  74  ('-•')  ) 

TYPE  .1  03  7  ( DEM ( I  )  » 1  =  2.4) 

1037  FORMAT  <T31.'FCLP  SUMMARY  FOR  PILOT:  '. 3A3//T23 .' NIGHT  FCLP'.T55.' 
*DAY  FCI..P') 

C  YPE  1 0  38 . XMEANN . XMEAND . NNAPPS . NDAPPS 
M'38  FORMAT  (  -i  ,  J23 . 1 0  (  ' ... '  )  .  T55 ,8<  '_'  )  //T 1 7  .  'AVERAGE  GRADE  =  '  .F4.2.T4 
*9,  'AVERAGE  GRADE  =  »  F4 . 2/T17  .  '  TOTAL  APPROACHES  -  '  .  J.  3  .  T49  .  '  TOTAL 

fAPPROACHES  -  ' . I3//T7 . 'NO  I E ♦  N  =  NIGHT,  D  -  DAY  AND  B  ~  BOTH  NIGH 
XT  AND  DAY  AVERAGE  L.SO  GRADES') 

J  •  ON  r  TNUE 
TYPE  1039 

1  '.'39  FORMAT  (  'IDO  YOU  WISH  TO  ENTER  DATA  FOR  ANY  MORE  STUDENTS?'/'  IF  Y 
+0U  HO.  ENTER  Y.  IF  NOT.  ENTER  N. ' > 

ACCEPT  1040. STATUS 
1040  FORMAT  (Al) 

IF  < STATUS , FQ . CHECK )  GO  TO  10 
5000  STOP 
END 


Figure  A-l.  GRADER  Computer  Program  (Sheet  5  of  5), 


NAVTRAEQUIPCEN  77-C-0166-2 


APPENDIX  B 

OPERATOR  INSTRUCTIONS  FOR 
GRADER  COMPUTER  PROGRAM 

GRADER  was  designed  to  summarize  and  plot  student  pilot  performance 
over  successive  day,  night  or  both  day  and  night  FCLP  periods.  All  infor¬ 
mation  required  as  input  to  this  computer  program  is  recorded  on  printouts 
from  the  PADDLES  program. 

Prior  to  input  of  any  data,  the  GRADER  program  must  first  be  called 
up  on  the  computer.  This  procedure  will  vary  depending  upon  the  type  of 
equipment  used;  nevertheless,  the  program  should  run  on  any  computer  with 
a  Fox’tran  compiler. 

Once  GRADER  is  running,  the  program  will  prompt  the  operator  for 
specific  information  and  wait  for  appropriate  input.  Identification  information 
is  accepted  as  free-format  data  so  the  program  will  not  make  any  attempt  to 
verify  or  correct  what  has  been  entered.  If  information  is  entered  wrong, 
at  the  wrong  point,  or  not  at  all,  it  will  be  recorded  as  such  on  the  printed 
output.  Moderate  care  should  be  taken  to  ensure  that  the  correct  information 
is  entered  at  the  correct  point. 

After  all  identifiers  have  been  entered,  the  program  will  display  the 
information  to  the  operator  and  ask  for  confirmation.  If  the  operator  is 
satisfied  with  the  information,  "Y"  (yes)  should  be  typed  and  the  program 
will  continue.  If  corrections  are  required,  typing  "N"  (no)  will  re-start  the 
data  entry  sequence,  and  all  identification  information  must  be  re-entered. 

Following  the  verification  of  identification  data  the  program  requests 
whether  the  operator  wishes  to  enter  average  grades  for  night  FCLP  periods. 
The  operator  must  respond  with  a  "Y"  for  yes  or  "N"  for  no.  If  answered 
yes,  the  program  requests  the  number  of  night  periods.  After  entering  the 
number  of  night  periods  the  program  requests  the  average  grade  and  number 
of  approaches  for  each  period.  The  average  grade  for  each  period  must  be 
entered  exactly  as  it  appears  on  the  FCLP  Trend  Analysis  Form  (which  is 
output  of  the  PADDLES  program).  Also,  the  number  of  approaches  upon 
which  the  average  grade  was  based  must  be  entered. 
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If  the  operator  does  not  wish  to  enter  night  FCLP  average  grades,  an 
"N"  may  be  entered  and  the  program  will  then  ask  if  day  FCLP  grades  are 
to  be  entered.  The  operator  responses  for  day  FCLP  requests  are  the  same 
as  the  above  requests  for  night  grades. 

Special  care  should  be  taken  to  ensure  that  grades  for  FCLP  periods 
are  entered  exactly  as  printed  and  in  consecutive  order.  That  is,  the 
average  grade  for  FCLP  period  number  one  should  be  entered  first,  the 
grade  for  period  number  two  should  be  second,  etc.  up  to  the  number  of 
FCLP  periods  that  occurred.  Furthermore,  night  FCLP  must  be  entered 
in  consecutive  order  and  not  intermixed  with  day  FCLP  grades  and  vice 
versa . 

Following  is  an  example  of  the  data  entry  sequence  and  resultant  output 
for  the  GRADER  program;  all  program  requests  lines  are  indicated  with  a 
question  mark  (?)  and  data  entered  by  the  operator  with  a  pound  symbol  (#). 
(These  symbols  are  included  in  the  figure  for  demonstration  purposes,  but 
do  not  occur  in  the  actual  program.) 
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'■u  ■  ‘  l  re.  ^rartS'-fclp.  an  automated 

PERFORMANCE  ASSESS MEN  T  AND 
•REMEDIAL  "DRAINING  SYSTEM  FOR 
FIF’D  CARRIER  LANDING  PRACTICE • 


?  ENT  t?  .*  S  T  ■ .  n N  t  r  I L  C  '  S  L  A  S I  N  A  M  ■’ 
#,LilTH  1 1 


INI flALS. 


? ENTER  AIRCRAF  T  TYPE.  EX  I  A~7E 

#  A  7 


?  ENTER  AIRCRAFT  SIDE  ♦.  EX t  412 

#  7<?9 

? ENTER  TODAY'S  DATE,  EX  I  28AUG79  OR  08/28/79 

#  i  ,-.r  "T7? 

?  I:  N  ■  flR  SQUADRON  .  X  *.  VA- 1 7  a 

#  l*A  99' 

?  NIER  'S  LAST  NAME  AND  INITIALS. 

#  ...NT N !  HR 


?  v  .i-  eh'.’C  entered  the  following  information: 
date:  i-  . 7? 

!  "':..0  :  SMITH  J  " 

.  ft:  tones  hr 
. TYPE:  A -7 

vr  ■  Si' re  ’■? ? 

'  TLA  DR  Fin:  VA  99? 

?  IT  fH£  ARGUE  INFORMATION  IS  CORRECT »  ENTER  Y.  IF  NOT »  ENTER  N. 

#  Y 


? DO  YOU  WISH  TO  ENTER  AVERAGE  GRADES 
FOR  NIGHT  FCLR  HERIODS7 
SF  YOU  DO.  rNTES  Y.  IE  NOT.  ENTER  N. 

#V 


? ENTER  T' ' .  NUMDER  CF  NIGHT  FCLP  PERIODS. 

#8 


Figure  B-l.  Example  of  GRADER  Operator  Instructions  and  Output. 

(Sheet  1  of  5) 
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?  .  |  :-;*v  ;;  ,v, "  GRADE  r\.v  EACH  FCLP 

r'f  ;  :  ■'  a ■  ••  .  r  appears  on  the 

F  .  p  TP  ::>;!•  V  ,1  VS;*’  FORM . 

i.e.  nor.  wn  p  pe  tN  x.xx  format. 

?  r-.iTFR  ;  -•  •  C!  F.p;  NIGHT  FCLP  PEP I OP  t  1 

#  •,  V. 

?.f,-rcr>  the  ;  apprui chef  for  ^ t i r  fcl*  peri  •'c  * 

#  i  a 


?  ENTER  THE  K-CRAGE  URATE  FOP  NIGHT  T'CLF  PERIOD  *  2 

#  2.  7A 

?  F N T I " : T.-iF  *  GF  APPROACHES  FOR  MIGHT  FCLP  PERIOD  #  2 

#  P. 


? ENTER  THE  AVERAGE  GRADE  FOP  M  3HT  FCLP  PERIOD  *  3 

#  t 

?! CP'T  THE  #  OF  APPROACHES  FOR  MIGHT  I  CL'''  PERIOD  *  3 

#  \ 


?F  .rir  T ! !F  AVERAGE  ORA'F  FCP  NIGHT  FCLC'  PERIOD  #  4 

#  :•  .  , 

?  !  fvTI. :  HE  II  ;l  AFT  ROACi  .EG  ''OR  NIGHT  FLU-  PERIOD  *  ♦ 

#  !  0 


?  :m'Ev  the  A  of;  PAGE  GRADE  "OR  RIGHT  FCLP  PERIOD  #  5 

#  3-04 

?  FMT'IR  THE  f  Of  M'T"  OAi.  HES  FOR  IOHT  FCLP  PERIOD  # 

#  I  0 


?  FNffR  THE  AVERAGE:  GRADE  FOP  NIGHT  PCI.  I"  PER T CD  *  6 

#  "" .  ’  l. 

?  •  . T<  T'.r  *  or  approaches  for  night  ftlp  period  #  6 

#  .1.  ■ 


Figure  B-l.  Example  of  GRADER  Operator  Instructions  and  Output. 

(Sheet  2  of  5) 
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?  r  N  J'fc’R  I  i  f..  AVERAGE  GRAVE  FOR  NIGHT  FCL.P  PERIOD  #  7 

#  3-  22 

?  ENTER  THE  *  OF  APPROACHES  FOR  NIGHT  FCLP  PERIOD  #  7 

#  1.0 


?  ENTER  T GRACE  GRADE  FOR  NIGHT  FCI.P  PERIOD  *  8 

# 

?  |-n:FR  THE  *  OF  APPROACHES  FOR  NIGHT  FCLP  PERIOD  #  8 

#  :10 


?  DO  YOU  WISH  TO  EN’ER  AVERAGE  GRADES 
FOR  DAY  FCLP  PERIODS? 

IT  YOU  DO •  ENTER  Y.  IF  NOT »  ENTER  N. 

# 


?  ‘'TER  THE  *  OF  DAY  FCLP  PERIODS 
#  F 


?  ENTER  THE  AVERAGE  GRADE  FOR  EACH  FCLP 
PERIOD  EXACTLY  AS  IT  APPEARS  ON  THE 
FCLP  TREND  ANALYSIS  FORM. 

I  ,L.  DAT-  SHOULD  PE  IN  X.XX  FORMAT. 

?  ENTFR  THE  AVERAGE  GRADE  FOR  DAY  PERIOD  if  1 

#  2.9.. 

?  ENTER  Tt-E  #  OF  APPROACHES  FOR  DAY  FCLP  PERIOD  «  i 

#  1. 0 


?  ENTER  THE  AVERAGE  GRADE  FOR  DAY  PERIOD  *  2 

#  3  < :(  a 

?  INTER  THE  «  OF  APPROACHES  FOR  DAY  FCLP  PERIOD  *  2 

#  0 


?  EN'R  R  HE  A  ..'TRACE  GRADE  FOR  DAY  PERIOD  #  3 

#  2.93 

?  P'NTFR  THE  *  np  APPROACHES  FOR  DAY  FCLP  PERIOD  #  3 

#  s' 


Figure  B-l.  Example  of  GRADER  Operator  Instructions  and  Output. 

(Sheet  3  of  5) 
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?  EM  Fi  " R  THE  AVERAGE  GRADE  EUR  DAY  PERIOD  t  4 

#  J  .  I  4 

? ENTER  THE  *  OF  APPROACHES  FOR  DAY  FCLP  PERIOD  t  4 

#  1  0 


?FNTO"  THE  AVERAGE  GRADE  FOR  DAY  PERIOD  *  5 

#T,.,:6 

? ENTER  THE  #  or  APPROACHES  FOR  DAY  FCLP  PERIOD  #  5 

#10 


?i:0;»  MANY  COPIES  OF  THE  OUTPUT  DO  'r  OU  WANT? 

#■! 


Figure  B-l.  Example  of  GRADER  Operator  Instructions  and  Output. 

(Sheet  4  of  5) 
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APARTS-FCLP: 

AUTOMATE!'  PERFORMANCE  ASSESSMENT 
ANP  REMEDIAL  training  SYSTEM  TOR 
FIELD  CARRIER  LANDING  PRACTICE 

PATE!  J&0CT79  «  OF  FCLF  PERIODS:  B-N1CHT 

5 -DAT 

pilot:  smith  jt  lso:  joneg  hr 

ACFT  TYPE /SIDE  ♦:  A-7  /  999  SOUAPRON:  VA-999 

fclp  performance  graph 


4.0- 


3.5- 


L  D.5- 

s 

0 


G 

r  : .  o- 

A 

D 

E 

i.r- 


1.0-* 

1 ' 

l  2 

-  I  »  - t  -  - 

3  4  5 

6 

7 

--  1 - 1 - 

©  9 

10  11 

- 1  - 

i? 

FCLP  PERIODS 

•  or  NIGHT 
APrFv  CACHES 

10  8 

o 

o 

10 

10 

10  0 

0  0 

0 

1  Or  pay 
rtrrrvOACHc: 

10  8 

?  :c  io 

0 

0 

0  0 

0  0 

0 

fclp  summary 

For. 

pilot : 

SMITH  JT 

N1CUI.ECLE 

D8X.ECLE 

AVrPAC-r  GRADE  •  3.07 

TO’Al  APPROACHES  «  77 

AVERAGE  GRADE  « 
TOTAL  APPROACHE 

3.08 

C  -  47 

NOTE:  N  *  NIGHT,  D  *  DAT  AND  B  «  BOTH  NIGHT  AND  DAT  AVERAGE  LSO  GRADES 

DO  YOU  WISH  Tr  enter  DATA  FOR  ANY  MORE  STUDENTS'* 

IT  YOU  PO.  ENTCR  T.  IF  NOT.  ENTER  N. 

N 

CTOf  — 

B-l.  Example  of  GRADER  Operator  Instructions  and  Output. 

(Sheet  5  of  5) 
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APPENDIX  C 

GLOSSARY  OF  LSO  COMMENTS 


GENERAL  SYMBOLS* 


Symbol 

Meaning 

Symbol 

Meaning 

WO 

Waveoff 

Square 

A  square  drawn  around 
any  symbol  indicates 

OWO 

Own  waveoff 

that  a  signal  was  not 
answered 

TWO 

Test  waveoff 

Circle 

A  circle  drawn  around 

OK 

Perfect  pass 

any  symbol  indicates 

that  a  signal  was 

OK 

Reasonable  deviations 
with  good  corrections 

answered  too  slowly 

OC 

When  used  as  a  prefix 

(OK) 

Reasonable  deviations 

to  any  symbol,  OC 
indicates  "over¬ 

Below  average  but 

controlled" 

safe  pass 

A 

APC/AUTO 

C 

Unsafe,  gross  devia¬ 
tions  inside  waveoff 

M 

Manual  (APC  equipped 

point 

aircraft) 

B 

Bolter 

PD 

Pitching  deck 

(  ) 

Parentheses  around  any 

I 

Mode  1  ACLS  (record 

symbol  signifies 

in  grade  column) 

"slightly";  i.e. ,  (F) 
means  "slightly  fast" 


DESCRIPTIVE  SYMBOLS* 


AA 

Angling  approach 

CD 

Coming  down 

ACC 

Accelerate 

CLO 

Close 

AFU 

All  Fouled  Up 

CO 

Come-on 

B 

Flat  glideslope 

COCO 

Climbed  on  come-on 

C 

Climbing 

CPD 

Chased  Pitching  Deck 

CB 

Coming  back  to  the  left 

CU 

Cocked  up 

*Log  symbols  for  this  report  were  extracted  from 
NATOPS  manual. 

the  Landing  Signal  Officer 

34 


NAVTRAEQUIPCEN  77-C-0166-2 


DESCRIPTIVE  SYMBOLS  (Cont'd) 


Symbol 

Meaning 

DEC 

Decelerate 

DFD 

Dived  for  deck 

DLW 

Dropped  left  wing 

DN 

Dropped  nose 

DRW 

Dropped  right  wing 

EG 

Eased  gun 

F 

Fast 

FD 

Fouled  deck 

GLI 

Gliding  approach 

H 

High 

LIG 

Long  in  the  groove 

LLU 

Late  line  up 

LL 

Landed  left 

LO 

Low 

L-R 

Left  to  right 

LR 

Landed  right 

LUL 

Lined  up  left 

LUR 

Lined  up  right 

ND 

Nose  down 

NEA 

Not  enough  attitude 

NELR 

Not  enough  left  rudder 

NEP 

Not  enough  power 

Symbol 

Meaning 

NERD 

Not  enough  rate  of  decent 

NERR 

Not  enough  right  rudder 

NESA 

Not  enough  straight  away 

NH 

No  hook 

NLU 

Not  lined  up 

OS 

Overshoot 

OSCB 

Overshot  coming  back 

P 

Power 

PNU 

Pulled  nose  up 

ROT 

Rotate 

RUF 

Rough 

R-L 

Right  to  left 

S 

Settle 

SKID 

Skid 

SLIP 

Slip 

SLO 

Slow 

SRD 

Stopped  rate  of  descent 

ST 

Steep  turn 

TAR 

Turned  at  ramp 

TCA 

Too  close  abeam 

TMA 

Too  much  attitude 

TMRD 

Too  much  rate  of  descent 
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DESCRIPTIVE  SYMBOLS  (Cont'd) 


Symbol 

Meaning 

Symbol 

Meaning 

TTL 

Turned  too  late 

• 

•  • 

Landed  3  points 

TTM 

Turned  too  much 

Over  the  top 

TTS 

Turned  too  soon 

Fly  through  the  glideslope 

TWA 

Too  wide  abeam 

'V 

Fly  through  the  glideslope 

For  emphasis 

SYMBOL 

SUFFIXES 

IT 

In  the  turn 

TL 

To  land 

OT 

Out  of  turn  (as  air¬ 
craft  starts  to  roll 

IW 

In  the  wires 

wings  level) 

OW 

Over  the  wires 

X 

At  the  start  (first 

1/3  of  glideslope) 

AW 

All  the  way 

1M 

In  the  middle  (middle 
1/3  of  glideslope) 

IC 

In  close  (last  1/3  of 
glideslope) 

AR 

At  the  ramp 
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FAA  NAFEC  ANA-230  Bldg  3 
Atlantic  City,  NJ  08405 

Superintendent 

U.S.  Military  Academy  Library 
West  Point,  NY  10996 

Commanding  Officer 
Rome  Air  Development  Center 
Library  (TSLD) 

Griffiss  AFB,  NY  13440 

Comma nder 

Naval  Air  Development  Center 
Attn:  Code  6022 
Warminster,  PA  18974 

LCDR  Steve  Harris 
Naval  Air  Development  Center 
Code  6021 

Warminster,  PA  18974 


Chief 

U.S.  Army  Strategy  and  Tactics  Group 
8120  Woodmont  Ave. 

Bethesda ,  MD  20014 

Commanding  Officer 

Air  Force  Office  of  Scientific  Research 
Technical  Library 
Washington,  D.C.  20025 

Technical  Library 
DDR&E 

Room  3C122,  The  Pentagon 
Washington,  D.C.  20301 

Director 

Defense  Research  and  Engineering 
Washington,  D.C.  20301 

OUSDR&E  (R&AT)  (E&LS) 

CDR  Paul  R.  Chatelier 
Washington,  D.C.  20301 

Chief,  Research  Office 
Office  Deputy  Chief  of  Staff  for 
Personnel 

Department  of  Army 
Washington,  D.C.  20310 

U.S.  Army  Element 

Inter  American  Defense  College  Library 
Ft.  Leslie  J.  McNair 
Washington,  D.C.  20315 

HQAFSC/DLS 
Andrews  AFB 

Washington,  D.C.  20334 

Chief  of  Naval  Operations 
OP-115 

Research,  Development  and  Studies 
Room  G836 

Washington,  D.C.  20350 

Chief  of  Naval  Operations 
OP-11 2C1 

Washington,  D.C.  20350 

Assistant  Secretary  of  the  Navy 
Research,  Engineering  and  Systems 
Washington,  D.C.  20350 
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Office  of  Deputy  Chief  of  Naval  Commander 

Operations  Naval  Sea  Systems  Command 

Manpower,  Personnel  &  Training  (0P-01)  Technical  Library 


Washington,  D.C.  20350 

Chief  of  Naval  Operations 
Attn:  Dr.  R.  G.  Smi th/OP- 987H 
Washington,  D.C.  20350 

Chief  of  Naval  Operations 
0P-596C 

Washington,  D.C.  20350 

Chi-ef  of  Naval  Operations 
Washington,  D.C.  20350 

Chief  of  Naval  Operations 
0P-593B 

Washington,  D.C.  20350 

Chief  of  Naval  Material 
MAT  031 M 

Washington,  D.C.  20360 

Chief  of  Naval  Material 
MAT  08D2 
CP5,  Room  678 

Attn:  Arnold  I.  Rubinstein 
Washington,  D.C.  20360 

Commander 

Naval  Electronic  Systems  Command 
Code  03 

Washington,  D.C.  20360 
Commander 

Naval  Air  Systems  Command 
Technical  Library 
AIR-950D 

Washington,  D.C.  20361 
Commander 

Naval  Air  Systems  Command 
Washington,  D.C.  20361 

Commander 

Naval  Air  Systems  Command 
AIR  340F 

Washington,  D.C.  20361 
Commander 

Naval  Air  Systems  Command 
AIR  413F 

Washington,  D.C.  20361 


SEA  99612 

Washington,  D.C.  20362 
Commander 

Naval  Sea  Systems  Command 
Code  61R2/Mr.  P.  J.  Andrews 
Washington,  D.C.  20362 

Commander 

Naval  Sea  Systems  Command 
Code  315/Chief  Sci  Randd 
Washington,  D.C.  20362 

Commander 

Naval  Sea  Systems  Command 
Code  335 

Washington,  D.C.  20362 

Bureau  of  Naval  Personnel 
Assistant  Chief  for  Education 
and  Training 
Personnel  CM 
Washington,  D.C.  20370 

Director,  Personnel  and  Training 
Analysis  Office 
Building  200-3 
Washington  Navy  Yard 
Washington,  D.C.  20374  ■ 

Naval  Research  Laboratory 
Attn:  Library 
Washington,  D.C.  20375 

Commander 

Naval  Supply  Systems  Command 
Code  03 

Washington,  D.C.  20376 

Hq  Marine  Corps 

Code  APC/LTC  J.  W.  Biermas 

Washington,  D.C.  20380 

Scientific  Advisor 
Headquarters  U.S.  Marine  Corps 
Washington,  D.C.  20380 

Commandant  of  the  Marine  Corps 
Code  OTTF  31 
Washington,  D.C.  20380 
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Scientific  Technical  Information 
Office 
NASA 

Washington,  D.C.  20546 

Federal  Aviation  Administration 
Technical  Library 
Bureau  Research  and  Development 
Washington,  D.C.  20590 

Commander 

Naval  Air  Test  Center 
CT  176 

Patuxent  River,  MD  20670 

Dr.  Sam  Schiflett 
Naval  Air  Test  Center 
SY  721 

Patuxent  River,  MD  20670 

Director  Educational  Development 
Academic  Computing  Center 
U.S.  Naval  Academy 
Annapolis,  MD  21402 

Commanding  Officer 
U.S.  Army  Engineer  Research  and 
Development  Laboratories 
Attn:  Library 
Ft.  Bel  voir,  V A  22060 

Dr.  Jesse  Orlansky 
Institute  for  Defense  Analyses 
Science  and  Technology  Division 
400  Army-Navy  Drive 
Arlington,  VA  22202 

Defense  Adv.  Research  Projects  Agency 
Information  Processing  Techniques  Ofc 
1400  Wilson  Blvd. 

Arlington,  VA  22209 

Defense  Adv.  Research  Projects  Agency 
Cybernetics  Technology  Office 
1400  Wilson  Boulevard 
Arlington,  VA  22209 

Chief  of  Naval  Research 
Director,  Air  Programs 
Code  210 

Arl ington,  VA  2221  7 


Dr.  Marshall  J.  Farr 
Director,  Personnel  and  Training 
Research  Program  (Code  458) 

Office  of  Naval  Research 
Arlington,  VA  22217 

Chief  of  Naval  Research 
Code  455 

800  N.  Quincy  St. 

Arlington,  VA,22217 

Chief  of  Naval  Research 
Code  458 

800  N.  Quincy  St. 

Arlington,  VA  22217 

Mr.  Jerry  Malecki 
Office  of  Naval  Research 
Code  455 

800  N.  Quincy  St. 

Arlington,  VA  22217 

Dr.  Henry  M.  Halff 
Office  of  Naval  Research 
Code  458 

Arlington,  VA  22217 
Commanding  Officer 

Fleet  Combat  Training  Center  Atlantic 
Attn:  Mr.  Hartz,  Code  02A 
Dam  Neck 

Virginia  Beach,  VA  23461 

Commander 
Naval  Air  Force 

U.S.  Atlantic  Fleet  (Code  312  E) 

NAS  Norfolk 
Norfolk,  VA  23511 

Commanding  Officer 
FASOTRAGRULANT  (50) 

NAS  Norfolk  VA  23511 

Army  Training  Support  Center 
ATTSC-DS 

Ft.  Eustis ,  VA  23604 

Conrad  Technical  Library 

U.S.  Army  Signal  Center  at  Ft.  Gordon 

Building  29807 

Ft.  Gordon,  GA  30905 
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Chief,  ARI  Field  Unit 
P.O.  Box  2086 
Attn:  Librarian 
Ft.  Benning,  GA  31905 

LSO  Training  Model  Manager 
Officer  in  Charge 
LSO  School 
Box  171 

NAS  Cecil  Field,  FL  32215 

Vision  Research  Division 
Code  32 

Naval  Aeromedical  Research  Lab 
Naval  Air  Station 
Pensacola,  FL  32508 

Chief  of  Naval  Education  and  Training 
Code  017 

NAS  Pensacola,  FL  32508 

Chief  of  Naval  Education  and  Training 
Code  N-2/CAPT  Bauchspies 
Pensacola,  FL  32508 

Commanding  Officer 
Naval  Education  Training  Program 
and  Development  Center 
Attn:  Technical  Library 
Pensacola,  FL  32509 

Chief  of  Naval  Education  and  Training 
Code  010 

Pensacola,  FL  32509 

Selection  and  Training  Division 
Department  of  Psychology 
Code  26 

Naval  Aerospace  Medical  Research  Lab 
Pensacola,  FL  32512 

TAWC/TN 

Eglin  AFB ,  FL  32542 
Di rector 

Air  University  Library 
Maxwell  AFB,  AL  36100 

Commanding  Officer,  U.S.  Army 
Aviation 

Air  Traffic  Control  School 
ATZQ- T-AT-ATC 
P.O.  Box  385 
Ft.  Rucker,  AL  36362 


USAHEL/USAAVNC 

Attn:  DRXHE-FR  (Dr.  Hofmann) 

P.O.  Box  476 

Ft .  Rucker,  AL  36362 

Chief,  ARI  Field  Unit 

P.O.  Box  476 

Ft.  Rucker,  AL  36362 

Commanding  Officer 

Naval  Air  Technical  Training  Center 

Code  104,  Building  S-54 

NAS  Memphis  (85) 

Millington,  TN  38054 

Chief  of  Naval  Technical  Training 

Code  0161 

NAS  Memphis  (85) 

Millington,  TN  38054 

CW02  Ray  Priest  (Code  7411) 

Naval  Air  Technical  Training  Center 
NAS  Memphis  (85) 

Millington,  TN  38054 

Mr.  Harold  A.  Kottmann 
ASD/YWE 

Wright  Patterson  AFB,  OH  45433 

Air  Force  Institute  Technology  Library 
Wright-Patterson  AFB,  OH  45433 

ASD/ENESS 

Attn:  R.  B.  Kuhnen 
Wright-Patterson  AFB,  OH  45433 

Air  Force  Human  Resources  Laboratory 
AFHRL/LR 

Logistics  Research  Division 
Wright-Patterson  AFB,  OH  45433 

6570  AMRL/HE 

Wright-Patterson  AFB,  OH  45433 

ASD/ENETC 

Mr.  R.  G.  Cameron 

Wright-Patterson  AFB,  OH  45433 

Commanding  Officer 

Naval  Hospital  Corps  School 

Great  Lakes,  IL  60088 
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Commandant 

U.S.  Army  Command  and  General  Staff 
College 

Library  Division 

Ft.  Leavenworth,  KS  66027 

Chief  of  Naval  Reserve 

Code  S- 331 1 

New  Orleans,  LA  70146 

Headquarters  34  Tactical  Airlift 
Training  Group/TTDI 
Little  Rock  AFB,  AK  72076 

Federal  Aviation  Administration 
AAC-954C 

Aeronautical  Center,  Flight  Standards 
Branch 

Oklahoma  City,  OK  73101 

Chief,  Methodology  and  Standards 
Staff 

Federal  Aviation  Administration 
Academy 

Aeronautical  Center,  AAC  -  914 
P.0.  Box  25082 
Oklahoma  City,  OK  73125 

Commandant 

U.S.  Army  Field  Artillery  School 
Counterfire  Department 
Attn:  Eugene  C.  Rogers 
Ft.  Sill  ,  OK  73503 

Commandant 

U.S.  Army  Field  Artillery  School 
ATSF-TD-TS  (Mr.  Inman) 

Ft.  Sill  ,  OK  73503 

Headquarters 

Air  Training  Command,  XPTI 
Attn:  Mr.  Goldman 
Randolph  AFB,  TX  78148 

Commanding  Officer 
School  of  Aviation  Medicine 
Aeromed  Library 
Brooks  AFB 

San  Antonio,  TX  78200 
AFHRL/MP 

Brooks  AFB,  TX  78235 


Stimson  Library 

Academy  of  Health  Sciences 

U.S.  Army 

Attn:  Miss  H.T.  Morrow,  DOCS  Librarian 
Ft.  Sam  Houston,  TX  78234 

U.S.  Air  Force  Human  Resources  Lab 
AFHRL-MPM 

Manpower  and  Personnel  Division 
Manpower  and  Force  Management  Systems 
Branch 

Brooks  AFB,  TX  78235 

U.S.  Air  Force  Human  Resources  Lab 
TSZ 

Brooks  AFB,  TX  78235 
AFHRL/PE 

Brooks  AFB,  TX  78235 

Chief  of  Naval  Air  Training 
Attn :  Code  3146  (LSO) 

NAS  Corpus  Christi,  TX  78419 

Chief  of  Naval  Air  Training 
ATTN:  Code  333 

NAS  Corpus  Christi,  TX  78419 
Superi ntendent 

U.S.  Air  Force  Academy  Library 
Code  DFSLB-D 
Denver,  CO  80840 

U.S.  Air  Force  Human  Resources  Lab 
AFHRL-OT  (Dr.  Rockway) 

Williams  AFB,  AZ  85224 

Commanding  Officer 
Human  Resources  Laboratory 
Operational  Training  Division 
Williams  AFB,  AZ  85224 

U.S.  Air  Force  Human  Resources  Lab 
AFHRL-FT  (Dr.  Edwards) 

Flying  Training  Division 
Williams  AFB,  AZ  85224 

Chief  of  Naval  Education  and  Training 
Liaison  Office 
Human  Resources  Laboratory 
Flying  Training  Division 
Williams  AFB,  AZ  85224 
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U.S.  Air  Force  Human  Resources  Lab 
AFHRL-OT 

Operational  Training  Division 
Will iams  AFB,  AZ  85224 

AFHRL/OTO 

Luke  AFB,  AZ  85309 

Commanding  Officer 

Naval  Education  and  Training  Support 
Center,  Pacific 
Code  N5B  (Mr.  Rothenberg) 

San  Diego,  CA  92132 

Commander,  Naval  Air  Force 
U.S.  Pacific  Fleet  (Code  311  L) 

NAS  North  Island 
San  Diego,  CA  92135 

Commander,  Naval  Air  Force 
U.S.  Pacific  Fleet  (Code  342) 

NAS  North  Island 
San  Diego ,  CA  921 35 

Commander,  Naval  Air  Force 
U.S.  Pacific  Fleet  (Code  316) 

NAS  North  Island 
San  Diego,  CA  92135 

Commanding  Officer 
Fleet  Training  Center 
Attn:  Training  Department 
Naval  Station 
San  Diego,  CA  92136 

Commander,  Training  Command 
Attn:  Educational  Advisor 
U.S.  Pacific  F^eet 
San  Diego,  CA  92147 

Commanding  Officer 

Fleet  Combat  Training  Center,  Pacific 
Code  09A 

San  Diego,  CA  92147 
Commanding  Officer 

Fleet  Anti-Submarine  Warfare  Training 
Center,  Pacific 
Attn:  Code  001 
San  Diego,  CA  92147 


Commander 

Naval  Electronics  Lab  Center 

Attn:  Library 

San  Diego,  CA  92152 

Navy  Personnel  Research  and  Development 
Center 

Attn:  M.  McDowell 
Library,  Code  P201L 
San  Diego ,  CA  921  52 

Commander 

Pacific  Missile  Test  Center 
Point  Mugu,  CA  93042 

LT  Wayne  R.  Helm 

Human  Factors,  Engineering 

Code  1226 

Point  Mugu,  CA  93042 

National  Aeronautical  and  Space 
Administration 

High  Speed  Research  Center  Library 
Edwards  AFB,  CA  93523 

Commanding  Officer 

Air  Force  Flight  Test  Center 

FTOTL 

Technical  Library  Branch 
Edwards  AFB,  CA  93523 

Commander 

Naval  Weapons  Center 
Code  3154  (Mr.  Bob  Curtis) 

China  Lake,  CA  93555 

Plans  Officer  Psychologist 
Ft.  Ord,  CA  93941 

National  Aeronautical  and  Space 
Administration 

Ames  Research  Center  Aircraft 
Inspection  Branch 
Mail  Stop  211-5 
Moffett  Field,  CA  95050 


Commanding  Officer 

Naval  Health  Research  Center 

San  Diego,  CA  92152 
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